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1. (I5%)

Consider the chain-decay A—»B—C—

With no atoms of B present at t=0

(a) Determine the time t,,, when the activity of B reaches a maximum
{b) Determine the time t,, when the activities of A and B are equal.

2. (15%)

Draw a black diagram showing the major parté of a complete nuclear

fuel cycle with fissile nuclides recycled. Clearly label what material
is transferred between steps.

3. (20%)

Consider a homogeneous, rectangular parallelpiped, bare reactor of
dimensions axbx¢, Assume E; is the recoverable energy per fission
and P is total thermal power,

(a) Solve the reactor equation to got the flux distributions in reactor.
(b)Find the geometric buckling.

(¢) Find the ratio of maximum flux to average flux.
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4. Explain the following terminology
(a) Buildup Factor (3%)
(by Critical Heat Flux (3%)
(¢) Stochastic Effect of Radiation (3%)
(@ Xenon Oscillation (3%)
(e) Delayed Neutrons (3%}

5. AP AMBEMER LR X BB ERER > TTHER
SHARREEREAZBREARET (6%)

6. Please give the physical meaning of each following terms and its
unit in 8I System.

(a) Source Strength (3%)
(b) Absorbed Dose (3%)
(c) Dose Equivalent (3%)

{d) Relative Biological Effect (3%)




H I ® T K B @ H K

- Atnssr TR A % (3 T ﬁﬁiﬂ%ﬂs}ﬁi%ﬁ
o5 1 f 3¥ N8t 3de2 & J HE S HEEAS (KL

7. In a pressurized water reactor, powet density of fuel rod at the center
of the core can be represented by following equation

i A
e OO5)
where z is in the direction of coolant flow and H is the height of the
core.

(a) Please derive an equation to calculate the coolant temperature

- along the coolant channel (5%).

Use following notation in your derivation:

Ag: the cross sectional area of fueled portion of a fuel rod.

W: coolant flow rate throaght the coolant channel

Cp:  specific heat of coolant
Ts:  coolant temperature at core exirance

(b) Please derive an equation to calculate the cladding surface
temperature along the direction of coolant flow. (5%)
Lise following notations in your derivation:
P the circumference of the fuel rod;
h: heat transfer coefficient at cladding surface.

8. Please name ihe proper material used in shielding nentrons and
ganvna rays, respectively. Please also give the reasons for making
the choices. (7%)




